The tradeoff theory of corporate cash holdings predicts that there is an optimal level of cash. We test the tradeoff theory by investigating the relation between deviations from optimal cash holdings and the valuation of cash from a shareholder's perspective. We decompose corporate cash holdings into the optimal level of cash and the deviations from the optimum. We find that the marginal value of cash for shareholders is higher when a change in cash moves corporate cash holdings towards the optimal level, and that this relationship holds for both the above-optimal deviations and the below-optimal deviations. We conclude that the results are consistent with the prediction of the tradeoff theory of corporate cash holdings. JEL Classification: G30; G32
Introduction
Theories have been proposed to explain why firms hold cash. A key difference among different theories is the prediction about whether there is an optimal level of corporate cash holdings. The tradeoff theory predicts that there is an optimal level of cash based on the tradeoff between the benefits and the costs of holding cash (e.g., Kim et al., 1998; Opler et al., 1999) , while the financing hierarchy theory and the agency theory predict that there is not such an optimal level (e.g., Opler et al., 1999) .
In this paper, we empirically test the tradeoff theory of corporate cash holdings by examining whether there is an optimal level of cash holdings. While the tradeoff theory predicts that there is an optimal level of cash, the actual level of cash may not always stay at the optimal point. Suppose there is a deviation from the optimal level of cash, we expect that the deviations reduce the value of cash to shareholders.
We get a sample of 77999 firm-year observations from 1985 to 2005. We use a two-step methodology. First, we use a benchmark specification for the determinants of corporate cash holdings based on Opler et al. (1999) . The predicted level of cash is regarded as the optimal level of cash. The residuals are regarded as the deviations from the optimum. Then we use the methodology based on Faulkender and Wang (2006) to examine how the deviations from the optimum affect the marginal value of cash to shareholders.
We find that the deviations from optimal cash holdings reduce the value of cash to shareholders. The marginal value of one dollar is $1.14 ($0.97) if a change in cash moves corporate cash holdings towards (away from) the optimal level. It implies that on average the same dollar is valued at a difference of 17 cents depending on whether it increases or reduces the magnitude of deviations from the optimum. We examine the deviations on either side of the optimal level of cash, and find that both the above-optimal deviations and the below-optimal deviations reduce the marginal value of cash to shareholders. We find consistent results when we use different measures of the magnitude of deviations from the optimum.
We conclude that the results are consistent with the prediction of the tradeoff theory, and that there exists an optimal level of corporate cash holdings. This paper contributes to the literature on corporate cash holdings by providing more explicit evidences to support the tradeoff theory. Previous papers in the literature argue that it is difficult to differentiate the tradeoff theory from alternative theories.
For example, Opler et al. (1999) examine the determinants of corporate cash holdings, and state that "the distinction between the financing hierarchy model and the static tradeoff model is not as clear-cut as one might want".
1 They argue that "Even though we focus on an extreme version of the financing hierarchy model, some of its empirical predictions are similar to those of the static tradeoff model, so that it is difficult to distinguish empirically between the two models".
2
Our paper differs from the papers in the literature in that we test the tradeoff theory by examining how the deviations from the optimum affect the value of cash.
Since the tradeoff theory predicts that there is an optimal level of cash, we develop the hypothesis based on the conjecture that the deviations from the optimum reduce the value of cash to shareholders. This is a unique prediction of the tradeoff theory, and is not shared by any other theory on corporate cash holdings. Therefore, since our research setting is not affected by the potential confounding interpretation from the alternative theories, our results can provide more explicit evidences to support the tradeoff theory.
Hypothesis development
Opler et al. (1999) propose a tradeoff theory of corporate cash holdings. The tradeoff theory argues that there is an optimal level of cash. Cash holdings are determined by the tradeoff between the costs and the benefits of carrying cash. The costs of holding cash include lower rate of returns and tax disadvantages. The benefits of holding cash include reducing transaction costs and retaining the ability to finance investment projects when external financing is too costly. Corporate cash holdings should be held at the point where the marginal benefit equals the marginal cost of holding cash.
However, the actual level of cash may not always stay at the optimal point.
Therefore, we can decompose the actual level of cash into two parts: the optimal level of cash and the deviations from the optimum. This can be illustrated by Figure 1 . In this figure, Point C indicates the value-maximizing point of cash holdings. Point A represents the situation of a below-optimal deviation, and Point B represents the situation of an above-optimal deviation. Moreover, in the Figure 1 , Arrow A1 and Arrow B1 indicate that a change in cash moves corporate cash holdings towards the optimal level. Conversely, Arrow A2 and Arrow B2 indicate that a change in cash moves corporate cash holdings away from the optimal level. We expect that shareholders place a higher (lower) value on cash if a change in cash moves cash holdings towards (away from) the optimal level.
Therefore, we have the following hypothesis.
Hypothesis 1:
The marginal value of cash is higher (lower) for shareholders when a change in cash moves corporate cash holdings towards (away from) the optimal level.
Data and methodology
We describe the data and the methodology in this section.
Data
We obtain the data of U.S. firms in Compustat from 1985 to 2005. We obtain stock return data from CRSP. We get the data of the institutional ownership from the Thomson Financial Institutional Ownership database. We get the segment-level data from the Compustat Segment database. We obtain the data of GDP from the website of the Federal Reserve Bank. We obtain the data of 25 Fama and French portfolios formed on size and book-to-market from Professor Kenneth French's website. 3 We exclude financial service firms (SIC codes between 6000 and 6999), because their cash holdings need to meet statutory capital requirements. We merge the data from these databases and exclude the firms with incomplete data. Our final sample consists of 10264 firms with 77999 firm-year observations. We winsorize the data to reduce the impact of outliers. 
Methodology
We follow Tong (2008) and use a two-step methodology.
First step
In the first step, we design a benchmark specification for the determinants of corporate cash holdings based on Opler et al. (1999) as well as the papers in the more recent literature (e.g., Harford et al., 2012; Subramaniam et al., 2011) . We estimate the following regression using the Fama-MacBeth method 4 .
( 
The variables in the equation (1)
In this section, we describe the variables in the equation (1).
(1) The dependent variable
We follow Opler et al. (1999) and use the logarithm of the ratio of Cash to Net Assets as the dependent variable. Cash is cash and marketable securities, and Net Assets is total assets less cash. 4 The Fama-MacBeth method treats each year as an independent cross-section and mitigates the problem of serial correlation in the residuals of a time-series cross-sectional regression. See Fama and MacBeth (1973) for more details.
(2) Size
Size is the logarithm of net assets. Miller and Orr (1966) suggest that there are economies of scale in cash management. The tradeoff theory predicts that firm size has a negative impact on cash holdings because of the economies of scale.
(3) Market-to-book ratio M/B is the market-to-book ratio. It is calculated as the market value of equity plus the book value of net assets minus the book value of common equity, divided by net assets. Opler et al. (1999) state that "The market-to-book ratio is often used as a proxy for investment opportunities". 5 The tradeoff theory predicts that a firm with higher investment opportunities holds more cash because the firm will have to give up better projects if faced with a cash shortage.
(4) Cash flow
Cash flow is the ratio of income before extraordinary items to net assets. The tradeoff theory predicts that firms with higher cash flow can afford to keep lower levels of cash because higher cash flow can better meet a firm's demand for liquidity.
(5) Net working capital
Net Working Capital is working capital less cash, divided by net assets. Opler et al. (1999) argue that a firm may hold alternative liquid assets besides cash, and use the net working capital as a measure of liquid asset substitutes.
(6) Capital expenditures
Capital Expenditures are the ratio of capital expenditures to net assets. The tradeoff theory predicts that firms with more capital expenditures hold more cash because a firm has more demand for the liquidity.
(7) R&D
R&D is the ratio of research and development expenses to net assets. The same argument for the capital expenditures applies to the R&D.
(8) Leverage
Leverage is the ratio of long-term debt to net assets. The tradeoff theory predicts that firms with higher leverage have more cash because there is higher agency cost of debt associated with higher leverage.
(9) Industry sigma
Industry sigma is a measure of the industry volatility, and is defined as the mean of standard deviations of cash flow over assets over the previous 5 years for the firms in the same industry as defined by 2-digit SIC code. The tradeoff theory predicts that the firms in an industry with greater volatility hold more cash because the uncertainty may lead to the situations in which firms have more outlays than expected.
(10) Dividend dummy
Dividend dummy is a dummy variable that equals 1 if a firm pays dividends, and equals 0 otherwise. The tradeoff theory predicts that firms have more cash if they pay dividends because a firm that currently pays dividends can reduce its dividend payments and converted them into cash at low cost.
(11) Regulation dummy
Regulation dummy is dummy variable that equals 1 if a firm is in a regulated industry, and equals 0 otherwise. This controls for the potential effects of regulation.
(12) Institutional ownership
Institutional Ownership is the ratio of the shares owned by institutional investors to the total shares outstanding. Harford et al. (2012) by Gompers et al. (2003) , board characteristics, and so on. However, these measures are only available for a sub-sample of the firms (mostly larger firms). Since we need to estimate a benchmark model for the entire sample, we use institutional ownership as a measure of corporate governance.
The variable Towards Optimum is defined as follows.
If either Conditions A or Conditions B is met, Towards Optimum = 1.
Conditions A:
(1) Cash t-1 < Optimal Cash t-1 (2) Cash t > Cash t-1 (3) |Cash t -Cash t-1 | < 2 * | Optimal Cash t-1 -Cash t-1 | Conditions B:
(1) Cash t-1 > Optimal Cash t-1 (2) Cash t < Cash t-1 (3) |Cash t -Cash t-1 | < 2 * |Optimal Cash t-1 -Cash t-1 | Otherwise, Towards Optimum = 0.
Conditions A include three conditions. First, a firm's actual level of cash at year t-1 is below the optimal level of cash at year t-1 (i.e., below-optimal deviations).
Second, the firm's cash at year t is greater than its cash at year t-1 (i.e., an increase in cash holdings). Third, the absolute value of the change in cash from year t-1 to t is less than twice of the difference between a firm's actual level of cash and optimal level of cash at year t-1. If these three conditions are met, then the change in cash from year t-1 to year t moves corporate cash holdings towards the optimal level. Here, the third condition means that an increase in cash is not too large to ensure that the increase in cash will reduce the difference between a firm's actual level of cash and the optimum.
Similarly, Conditions B include three conditions. First, a firm's actual level of cash at year t-1 is above the optimal level of cash at year t-1 (i.e., above-optimal deviations). Second, the firm's cash at year t is less than its cash at year t-1 (i.e., an decrease in cash holdings). Third, the absolute value of the change in cash from year t-1 to t is less than twice of the difference between a firm's actual level of cash and optimal level of cash at year t-1. If these three conditions are met, then the change in cash from year t-1 to year t moves corporate cash holdings towards the optimal level.
If neither Conditions A nor Conditions B is met, then the change in cash from year t-1 to year t moves corporate cash holdings away from the optimal level.
Second step
In the second step, we study how a change in cash affects shareholder value depending on whether or not the change in cash moves corporate cash holdings towards the optimum. This model is based on a benchmark model proposed by Faulkender and Wang (2006) . The methodology in Faulkender and Wang (2006) essentially represents a long-run event study. The event is the unexpected change in cash holdings, while the event window is defined as the whole fiscal year. We describe the variables in the equation (2) as follows.
(1) The dependent variable
The dependent variable is excess stock return. It is calculated as the stock return of firm i during a fiscal year t (R i,t ) minus its benchmark return over the same period (RB i,t ). The benchmark portfolio is one of the 25 Fama and French portfolios formed on size and book-to-market. unexpected change in cash holdings as the realized change in cash holdings. Then we use an alternative measure based on the net change in cash holdings in the later analysis. We measure the change in cash holdings as the ratio of the change in cash and marketable securities over a fiscal year to the 1-year lagged market value of equity.
(3) The interaction item: Towards Optimum * ∆Cash
We construct an interaction term, Towards Optimum * ∆Cash. The variable Towards Optimum is obtained from the first step. According to the Hypothesis 1, we expect that the coefficient of this interaction term is positive, which indicates that the marginal value of cash is higher if a change in cash moves corporate cash holdings towards the optimal level.
(4) Control variables
We follow Faulkender and Wang (2006) and include the following control variables. The first group of variables control for the firm-specific factors that might be correlated with the unexpected change in cash holdings. These variables include the change in the interest expenses (∆Interest Expenses), the change in dividends (∆Dividends), the lagged cash holdings (Cash t-1 ), the leverage (Leverage), and a firm's net financing defined as equity issued minus repurchases plus debt issued minus debt retired (Net Financing).
The second group of variables control for the change in profitability and corporate investment policies. These variables include the change in earnings (∆Earnings), the change in a firm's investment policies measured by the change in net assets (∆Net Assets) and the change in the R&D (∆R&D).
The third group of variables control for other sources that can affect the marginal value of cash. These variables are two interaction items developed by Faulkender and Wang (2006) : Leverage * ∆Cash and Cash t-1 * ∆Cash. Faulkender and Wang (2006) argue that an extra dollar of cash holdings is less valuable for shareholders in highly levered firms than in firms with low leverage, and that the marginal value of cash is decreasing in the level of the firm's cash position. 
About the joint-test argument
We follow Tong (2008) and rely on a joint-test argument to validate the results.
Suppose the first-step specification does not provide a proper description of the determinants of corporate cash holdings, it is more likely that the residuals are just noises so that they will not have a systematic relation with shareholder value as predicted by the tradeoff theory in the second-step analysis. However, suppose we do find that a change in cash is valued higher by shareholders if it moves corporate cash holdings towards the optimum, then this can in turn imply that the first-step specification gives a reasonable description of the determinants of corporate cash holdings and support the predictions of the tradeoff theory.
Results
We report the results in this section. Table 2 shows the Fama-MacBeth model on the determinants of corporate cash holdings. We report the p-value calculated based on the Newey-West adjustment for standard errors. We find that cash increases with a firm's market-to-book ratio, earnings, capital expenditures, industry sigma, R&D, institutional ownership, and the logarithm of GDP. We find that cash decreases with a firm's size, net working capital, leverage, dividend dummy, regulation dummy, rating dummy, and firm diversification dummy. The signs of the coefficients are consistent with the findings in the literature.
Determinants of corporate cash holdings
We construct the dummy variable Towards Optimum based on the estimates in this model. Table 3 shows how the deviations from the optimum affect the value of cash to shareholders. We report the p-value calculated based on the robust standard errors clustered by firm (e.g., Petersen, 2009). We examine the marginal value of cash holdings in the entire sample, and report the results in the first column. In this regression, an extra dollar in cash affects a firm's excess return through the item ∆Cash and the interaction terms (Cash t-1 * ∆Cash and Leverage * ∆Cash). The calculation is as follows: The mean firm has a lag of cash holdings equivalent to 15.13% of the market capitalization of equity, and the mean leverage ratio, defined as the sum of long-term debt and debt in current liabilities divided by total assets, is 23.09%. Therefore, the marginal value of one dollar to shareholders in the mean firm is $1.00 (= 1.392 + (-1.348 * 15.13%) + (-0.809 * 23.09%)).
Deviations from the optimum and the value of cash
In the second column of Table 3 , we report the results about the impact of a change in the deviations of a firm's cash from the optimum on shareholder value. This regression follows the specification as indicated in the equation (2). To calculate the marginal value of cash holdings for shareholders when a change in cash moves corporate cash holdings away from the optimum, we use the coefficients of the same three items as before (∆Cash, Cash t-1 * ∆Cash, and Leverage * ∆Cash). We find that the marginal value of one dollar to shareholders is $0.97 when a change in cash moves corporate cash holdings away from the optimum. To calculate the marginal value of cash holdings for shareholders when a change in cash moves corporate cash holdings towards the optimum, we use an additional coefficient of the interaction term, Towards Optimum * ∆Cash. Therefore, the marginal value of one dollar to shareholders when a change in cash moves corporate cash holdings towards the optimum is $1.14 (= 1.369 + 0.167 + (-1.388 * 15.13%) + (-0.804 * 23.09%)).
These results indicate that there is a significant difference in the marginal value of cash for shareholders depending on how a change in cash affects the deviations from the optimal level. An extra dollar is valued 17 cents more (p-value = 0.01) by shareholders when a change in cash moves corporate cash holdings towards the optimum. Therefore, the results in Table 3 are consistent with the Hypothesis 1.
Alternative measure of the unexpected change in cash
We follow Faulkender and Wang (2006) and repeat our analysis using the net change in cash holdings as an alternative measure of the unexpected change in cash. It is defined as the realized change in cash holdings minus the average change in cash holdings in the corresponding benchmark portfolio over the same period. Table 4 shows the results. The first column demonstrates the regression for the entire sample. We find that the marginal value of one dollar to shareholders in the mean firm is $1.00. The second column shows the regression when we include the interaction term Towards Optimum * ∆Net Cash. We find that the coefficient of the interaction term is 0.179 (p-value = 0.01), implying that the marginal value of cash is higher when a change in a firm's cash moves corporate cash holdings towards the optimal level. We therefore find similar results when we use the net change in cash.
Both sides of deviations and the value of cash
We investigate how the deviations on both sides of the optimum affect the value of cash to shareholders. We use a triple interaction term, Towards Optimum * ∆Cash * Above t-1 , to conduct the analysis. Above t-1 is dummy variable that equals 1 if a firm's cash is above the optimal level at year t-1, and equals 0 otherwise. We conduct an F-test on the null hypothesis that the sum of the coefficients of Towards Optimum * ∆Cash and Towards Optimum * ∆Cash * Above t-1 is zero. This is to examine whether there is a significant difference in the value of cash between a change in cash that moves corporate cash holdings away from the optimum and a change in cash that moves corporate cash holdings towards the optimum when a firm's cash has been above the optimal level. We find that the difference is significant (p-value = 0.01).
The second column shows the regression when we use ∆Net Cash as the measure of the unexpected change in cash. We find that when a change in cash moves corporate cash holdings towards the optimal level if a firm's cash has been below (above) the optimal level, an extra dollar is worth $1.19 ($1.11) for shareholders. Therefore, we find consistent results. 9 The results in Table 5 support the interpretation that the marginal value of cash is higher for shareholders in the situation when a change in cash moves corporate cash holdings towards the optimal level, no matter a firm's cash has been above or below the optimum, than the situation when a change in cash moves corporate cash holdings 9 In the second column of Table 5 , the coefficient of the triple interaction term Towards Optimum * ∆Net Cash * Above t-1 is insignificant. It implies that if a change in cash moves corporate cash holdings towards the optimum, there is not a significant difference in the marginal value of cash between the situation of above-optimal deviation and the situation of the below-optimal deviation. away from the optimal level. The findings are consistent with the Hypothesis 1.
The magnitude of deviations and the value of cash
We examine the magnitude of deviations and the value of cash in this section.
First, we construct two dummy variables called Larger Step Towards Optimum and Smaller
Step Towards Optimum. The variable Larger (Smaller) Step Towards Optimum equals 1 if the magnitude of the change in cash towards the optimum is above (below) the median and equals 0 otherwise. Then we construct two triple interaction terms: Towards Optimum * Larger Step Towards Optimum * ∆Cash and Towards Optimum * Smaller Step Towards Optimum * ∆Cash.
The first column of Table 6 shows the results. We find that the coefficients of the two triple interaction term are 0.197 (p-value = 0.01) and 0.116 (p-value = 0.03), indicating that the marginal value of cash is higher if a change in cash moves corporate cash holdings towards the optimal level either in a larger magnitude or in a smaller magnitude. Moreover, we find that the marginal value of cash is higher in the situation of a larger step towards the optimum ($1.17) than in the situation of a smaller step towards the optimum ($1.09).
Second, we define a dummy variable called After Adjustment Close To Optimum.
The variable equals 1 if a firm's cash is at most 10% away from the optimum after the change and equals 0 otherwise. 10 Then we construct a triple interaction term:
Towards Optimum * After Adjustment Close To Optimum * ∆Cash.
The second column of Table 6 shows the results. We find that the coefficient on this triple interaction term is positive and significant, indicating that the marginal value of cash is higher ($1.66) if a firm's cash is close to the optimum after the change. The third column of Table 6 shows the results. We find that the coefficient of the interaction term is 0.571 (p-value = 0.01), indicating that the marginal value of cash is higher if a change in cash reduces the magnitude of deviations and moves corporate cash holdings towards the optimal level. An extra dollar is on average worth $1.14 ($0.98) for the situation of a positive (negative) Disequilibrium Reduction.
Therefore, we find consistent results when we use different measures of the magnitude of deviations from the optimum. The results in Table 6 support the Hypothesis 1.
Sample period
We conduct the robustness check on the sample period. Our sample period is 21 years and the ideas about the optimal level of cash may evolve over time. Therefore, we divide the sample into two periods and conduct the robustness checks. One period is from 1985 to 1995, and the other period is from 1996 to 2005. We estimate the benchmark specification for the determinants of cash holdings separately for the two sample periods (not reported for the brevity), and then examine the value of cash in the two sample periods. Therefore, we find similar results after we divide the sample into two periods.
Alternative measure of the dependent variable
We conduct the robustness check on the dependent variable. We construct an We first calculate the change in a firm's Tobin's Q from t-1 to t. Then we calculate a benchmark change in Tobin's Q over the same period, calculated as the Therefore, we find similar results when we use an alternative measure of the dependent variable.
Conclusion
The tradeoff theory of corporate cash holdings predicts that there is an optimal level of corporate cash holdings. In this paper, we test the tradeoff theory by studying the relation between the deviations from optimal cash holdings and the valuation of cash from a shareholder's perspective. We use a two-step methodology. In the first step, we decompose corporate cash holdings into the optimal level of cash and the deviations from the optimal level. In the second step, we examine the value of cash for shareholders depending on how a change in cash affects the deviations from the optimal level. We find that the marginal value of cash for shareholders is higher when a change in cash moves corporate cash holdings towards the optimal level. Moreover, we find that the value of cash for shareholders is higher when a change in cash reduces the magnitude of either above-optimal deviations or below-optimal deviations.
We conduct the robustness checks on the sample period and the dependent variable, and find similar results.
optimal level of corporate cash holdings, and that they support the tradeoff theory of corporate cash holdings.
From a practitioner's perspective, the findings in our paper can be beneficial for companies to better achieve the target of shareholder value maximization. Since our results support the tradeoff theory, it implies that a company can increase shareholder value by adjusting its corporate cash holdings towards the optimum. Suppose a firm has too few cash holdings, the firm can increase shareholder value by increasing its cash holdings towards the optimum. Suppose a firm has too many cash holdings, the firm can increase shareholder value by reducing its cash holdings towards the optimum. . Cash is defined as cash and marketable securities divided by net assets, where net assets are total assets less cash. Size is defined as the logarithm of net assets. M/B is defined as the market value of equity plus the book value of net assets minus the book value of common equity, divided by net assets. Cash Flow is defined as the ratio of income before extraordinary items to net assets. Capital Expenditures is defined as the ratio of capital expenditures to net assets. R&D is defined as the ratio of research and development expenses to net assets. Leverage is defined as the ratio of long-term debt to net assets. Dividends is defined as the ratio of common dividend to net assets. Net Working Capital is defined as working capital less cash, divided by net assets. Industry Sigma is the mean of standard deviations of cash flow over assets over the previous 5 years for the firms in the same industry as defined by 2-digit SIC code. Rating Dummy is a dummy variable that equals 1 if a firm's credit rating is at investment grades, and equals 0 otherwise. Institutional Ownership is the ratio of the shares owned by institutional investors to the total shares outstanding. Firm Diversification Dummy is a dummy variable that equals 1 if a firm has at least two segments with different 2-digit SIC codes, and 0 otherwise. GDP is the Gross Domestic Product at the quarter immediately before a firm's fiscal-year-end month. Cash t-1 ) . Towards Optimum is a dummy variable that equals 1 if the change in a firm's cash holdings reduces the difference between the actual level of cash and the predicted level of cash, and equals 0 otherwise. ∆Earnings is the one-year change of earnings before extraordinary items. ∆Net Assets is the one-year change of total assets minus cash holdings. ∆R&D is the one-year change of research and development expenses. ∆Interest Expenses is the one-year change of interest expenses. ∆Dividends is the one-year change of common dividends. Leverage is the ratio of debt to total assets. Net Financing is net new equity issues plus net new debt issues. We report the p-value calculated based on the robust standard errors clustered by firm in the parentheses. ***, ** and * denote significance at the 1%, 5% and 10% level. The following table shows the marginal value of $1 calculated based on the estimates in the regressions.
The marginal value of $1
Entire sample $1.00
Towards Optimum = 1 $1.14 Towards Optimum = 0 $0.97
Table 4 Alternative Measure of Unexpected Change in Cash
This table reports the relation between the deviations from optimal corporate cash holdings and the value of cash from a shareholder's perspective using an alternative measure of the unexpected change in cash. ∆Net Cash is the realized change in cash holdings minus the average change in cash holdings in the corresponding benchmark portfolio over the same period. The definition of all other variables can be found in the text and in the heading of Table 3 . We report the p-value calculated based on the robust standard errors clustered by firm in the parentheses. ***, ** and * denote significance at the 1%, 5% and 10% level. The following table shows the marginal value of $1 calculated based on the estimates in the regressions.
The marginal value of $1
Towards Optimum = 1 $1.15
Towards Optimum = 0 $0.97
Table 5 Deviations on Both Sides and the Value of Cash
This table reports the relation between the deviations on both sides of optimal corporate cash holdings and the value of cash from a shareholder's perspective. Above is a dummy variable that equals 1 if the actual level of cash is above the predicted level of cash, and equals 0 otherwise. The definition of all other variables can be found in the text and in the headings of Table 3 and Table 4 . F-test refers to an F-test on the null hypothesis that the sum of the coefficients of Towards Optimum * ∆Cash (∆Net Cash) and Towards Optimum * ∆Cash (∆Net Cash) * Above t-1 is zero. We report the p-value calculated based on the robust standard errors clustered by firm in the parentheses. ***, ** and * denote significance at the 1%, 5% and 10% level. Step Towards Optimum is a dummy variable that equals 1 if the magnitude of the change in cash towards the optimum is above (below) the median, and equals 0 otherwise. After Adjustment Close To Optimum is a dummy variable that equals 1 if a firm's cash is at most 10% away from the optimum after the change, and equals 0 otherwise. Disequilibrium Reduction is a continuous variable defined as the reduction in the magnitude of deviations from the optimum. The definition of all other variables can be found in the text and in the heading of Table 3 . We report the p-value calculated based on the robust standard errors clustered by firm in the parentheses. ***, ** and * denote significance at the 1%, 5% and 10% level. The following tables show the marginal value of $1 calculated based on the estimates in the regressions. Table 3 . F-test refers to an F-test on the null hypothesis that the sum of the coefficients of Towards Optimum * ∆Cash and Towards Optimum * ∆Cash * Above t-1 is zero. We report the p-value calculated based on the robust standard errors clustered by firm in the parentheses. ***, ** and * denote significance at the 1%, 5% and 10% level. 
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